Introduction: Publication delay, chronological distance between completion of a scientific work and distribution of its achievements as a peer reviewed paper, is a negative phenomenon in scientific information dissemination. It can be further subdivided in successive stages corresponding to the peer review process and the technical preparation of accepted manuscripts. Formal online posting in electronic versions of journals has been considered as a shortening of the process.
Introduction
Scientific publication process through peer reviewed serials can be viewed as a chronological continuum. Starting with reception of manuscripts, several landmarks identify successive stages: review of first and later versions of the work, acceptance in its final form, online posting of electronic versions and print publication being major milestones. The chronological distance between completion of a scientific work and distribution of its achievements as a peer reviewed paper, referred as publication delay, lapse or lag is part of a wider chronology, which expands from hypothesis formulation to actual delivery of scientific outcome to readers. The whole process was dealt with in one of the seminal papers on this subject [GARVEY & GRIFFITH, 1964] while later work have studied mainly the pre-publication [PASK, 1988; ROLAND & KIRPATRICK, 1975] and the post-publication stages [CARSON & WYATT, 1983; DIÓSPATONYI & AL., 2001B] .
Publication delay, the central chronological period in the process, is generally perceived as a negative factor in information dissemination because its influence on the priority reward [STREVENS, 2003] associated with publication of original or novel scientific ideas.
Therefore, on the publisher's side, a clear interest in reducing publication delay is revealed by commercial slogans like Accelerating the World of Knowledge (Kluwer, now Springer) or Tomorrow's Research, Today (Taylor and Francis). Also, progressive adoption of systems (early view, preview, e-first and so on) to disseminate research papers before their print appearance has been generalized among scientific literature aggregators and vendors.
On the authors' side, several surveys have been conducted whose results are controversial. One of them has revealed that publication speed is not a priority for researches when facing potential advantages of electronic editions [SWAN & BROWN, 2003 ] while this issue is emphasized by others [BHATTACHARJEE & AL., 2004; EUROPEAN COMMISSION, 2002; SCHROTER & AL., 2005 ]. An early survey with journal editors in the neurology and basic biomedicine fields appeal to journal changes as the only way to avoid large publication lags, mainly attributable to the ins of peer review process [YOKOTE & UTTERBACK, 1974] . Some biases have been identified in this process: age-related, gender, institutional, conflict of interest and geographical among others [ VAN ROOYEN, 2001] . STERN & SHIMES [1997] have also found a relationship between results of clinical trials and delay of publication as journal papers.
381
A large amount of studies from a wide range of disciplines and sub disciplines have tried to quantify and explain factors associated with publication lag. Works have been devoted to Psychology [GARVEY & GRIFFITH, 1964 From the documentation and library science field, publication lag has been considered an indicator of journal quality [DIÓSPATONYI & AL., 2001A; SITTIG & KAALASITTIG, 1995; TOBIN, 2004] and its effects on several bibliometric indicators have been disclosed. [EGGHE, 2000] shows that observed aging curves are influenced by publication delays. Luwel argues that the cited half-life of references may be reduced with a factor of about 2 if publication delays decrease radically [LUWEL, 1998] . And [SEGLEN, 1997] claims that short publication lag allows many short term journal self citations and gives a high journal impact factor. The most recent contributions by information scientists to the subject surpasses the descriptive level. So, after a complete set of work devoted to mathematical modelling of delay, Yu has studied information loss caused by delay in publication of Chinese scientific journals [YU & LI, 2006] . Atin and Pritha Das focused their work on the distance between online and print publication of papers and its effects over research in developing (i.e.: under the digital divide) countries [DAS & DAS, 2006] . The influence of the publishing model on delay has been analyzed by Dong et al. in search of the effect of electronic technologies in speeding up publication [DONG & AL., 2006] .
Recent work relates publication delay with advances in electronic methods of editing and publishing scientific journals. One common (if not general) assumption about electronic edition is that "Onward transmission to the editors of learned journals is also more readily achieved by electronic file transfers, and the editorial refereeing process can be more expeditiously done. (…) It speeds ups the process of review wonderfully so that publication can be achieved much more speedily" [WILLS & WILLS, 1996] . Some evidence against this assumption has been reported [KLING & SWYGART-HOBAUGH, 2002; DONG & AL., 2006] as well as some favourable experience [TOBIN, 2004] .
Main objective of this work is to compute publication delay in the Food Research literature and to find what factors or components are determinant in it. Secondary purposes are to provide some figures on the scientific publication process in the field and to find if journals editorial practices conform with the concern of priority acknowledgement of scientific authors. This work also investigates if the existence of some thematic repository in the Food Research field could improve information dissemination in the area, shortening the period of formal online posting and publication on manuscripts.
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Sources and method
Definitions and variables
Total publication delay is defined as the chronological distance between the stated date of reception of a manuscript by a given journal and its appearance on any print issue of that journal. Two main components of this period have been differentiated [DIÓSPATONYI & AL., 2001B] : the editorial stage reflects the process of peer review of the manuscript and its limits are the date of receipt and the date of acceptation; technical stage expands between this later date and the effective publication date. Editorial stage can be further subdivided into two periods: the first one expands between submissions of papers in its original form to reception of reviewed manuscripts. This is followed by the period of editorial consideration of changes and definitive acceptation. By means online posting, full content of a paper is made available to readers through remote connection, usually some time before its effective online or print appearance on a journal issue. In the context of this work, only formal posting at the editor site is considered effective online posting. Sources of information on all dates have been electronic abstracts pages as well as print editions of journals. Table 1 .
Journal selection and papers studied
To avoid invited submissions or those subjected to some special publication calendar, correspondence and rebuttal, errata and corrigenda as well as some manuscripts derived from meeting communications were discarded as sources.
Determination of dates
All papers were examined in electronic and/or printed form. For each one five dates (where possible) were manually recorded: 1) reception of manuscript; 2) reception in reviewed version; 3) acceptation; 4) online posting, and 5) publication. This analytical scheme coincides with that used by [DONG & AL., 2006] . 
Results and discussion
General data
In Table 2 , journals selected are listed alphabetically. Columns contain number of papers published in 2004 and descriptive figures for some variables: editorial delay (EditD) technical delay (TecD) and total publication delay (TotD). On average, any of the 4836 papers is published 348 ± 104 days after its submission to the set of periodicals studied. In 5 out of the 14 journals considered, average total publication delay surpasses one year. In general terms, half of papers ought to wait 330 days to be published after manuscript was received by editorial teams. European Food Research and Technology (188.58 ± 51.53) 
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What publication delay depends on?
For each paper and journal, correlation has been studied between length of editorial stage (EditD) and total publication delay (TotD) and also between extent of the technical period (TecD) and total delay. Table 3 shows correlation coefficients for both editorial and technical stages. Two-sided Spearman coefficient was used, as all three variables passed normality test (K-S). It seems clear that editorial delay fits pretty well to total publication delay (with coefficients ranging from 0.983 to 0.771) and that technical stage is less associated with it (0.125 to 0.565). As in other distributions it has been not possible to compute data from European Food Research and Technology. 
Review of manuscripts
Some interesting figures can be drawn from Table 4 . Columns 1 to 3 express the percentage of papers modified through the peer review process for all but four journals where data on reception of corrected manuscripts were not available. On average, 70 per cent of manuscripts are modified prior to their acceptation by editorial teams.
Figures for Food and Chemical Toxicology and Journal of Food Engineering, rather low, could be discarded. The remain publications offer an average percentage of 85.75: only 15 out from every 100 papers are published without corrections in the set of journals studied. These being major or minor modifications could not be determined. Table 4 also compares the two sub stages of editorial period. Average distance between first reception of manuscripts and reception of latest revised version (EditD-1 = 151.51 ± 89.16 days) surpasses the time to judge and accept these later versions (EditD-2 = 31.82 ± 43.83 days on average). In Food Chemistry, half of revised manuscripts are accepted the same day they are submitted in corrected form.
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Reduction of delay by formal online posting
To determine the effect of online posting at the publisher's site on the whole publication process, two measures have been computed (see Table 5 ). It was not possible to gather data from papers published in four journals as neither online nor printed editions inform on the date of advanced online posting of them.
Mean reduction of total publication delay is about 29%. Higher percentages correspond to Journal of Food Engineering, Food Chemistry, Meat Science and Food and Chemical Toxicology, all journals distributed by Elsevier's ScienceDirect online system. In contrast, Postharvest Biology and Technology, another journal of Elsevier's group, shows one of the minor percentages of reduction through online posting. There's no relationship (r = 0.177, p < 0.05) between these figures and those corresponding to total publication delay. A second set of measures relates date of first submission of manuscripts with date of online posting. If it is assumed that manuscripts could be posted online through some sort of thematic or institutional repository, then they would be accessible at the same time authors send it to journals, about the date of submission.
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In Table 5 , average differences between date of posting and date of submission are expressed, in days, at the right column. The shortest period (133.4 days) correspond again to European Food Research and Technology while average value is around 260 days. It is the time authors could significantly gain through informal posting of their manuscripts at some online repository. 
Conclusions and some prospects
Publication delay in the group of journals studied depends mainly on the peer review stage of the scientific publication process. This finding is contrary to the results disclosed by Dióspatonyi et al. in their analysis of Analytical Chemistry journals [DIÓSPATONYI & AL., 2001B] and can be attributable to some progress in the technical management of accepted manuscripts. There is not a full compliance of chronological data regarding papers submitted to the core of Food Research journals studied. Fortunately, European Food Research and Technology has by now fixed the lack of information on date of acceptation of manuscripts. However other journals don't include the intermediate dates of revision of successive versions of the manuscripts they publish and the date when they post them online. On the other part, if journals published data about amount of papers received (the so called editorial pressure), proportion of rejected papers and other issues, the kind of analysis here proposed would be more fruitful and our knowledge about the whole scientific publication process through peer reviewed journals would be better. Excellent editorial reports from Journal of Dairy Science [NICKERSON, 2004; ROGERS, 2006] are the only exception.
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Only continuous follow-up of variables here studied can determine if publication delay is reduced in the future. However, its dependency on the peer review process may suggest that automation of technical processes is not an issue regarding reduction of delay. Recent proposals to have patent examiners be helped by a "web-based peer review system of scientific experts ruling on innovation" [NOVEK, 2006] must take results of this and other related works into account.
According with the results of this work and other findings [DAS & DAS, 2006 ] reduction of delay through formal posting of accepted manuscripts seems not to contribute to rapid dissemination of research results. Establishing some repositories in the field is the soundest possibility to achieve a timely distribution of manuscripts in form of pre-prints.
There can be a subjective factor in publication delay. Comparing figures from papers submitted to the same journals by the same research groups along some period could demonstrate the impact of some sort of "author's learning" on delay. However, there could be also a "prestige factor" influencing rapid acceptation of manuscripts from a recognized research group.
Relationship between rapid or immediate acceptation of a paper and its later "impact" on the research field (compared with that of papers long time queued) is also worth to study regarding the efficiency or accuracy of the peer review process. Finally, comparing data from the quickly accepted set of manuscripts with the set of long delayed ones could be a useful method to determine eventual biases (national, for instance) in editorial treatment of scientific works in the field.
